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Cover letter
A letter of submission must be in-
cluded in all manuscripts, including 
revised manuscripts.
 
This letter may be used to empha-
size the importance of the study or 
new significant points included to 
the revised manuscript. This letter 
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vant section of the online submission 
using copy/paste method. In the cov-
er letter of each submission, the au-
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Title page
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The name and e-mail address of 
the corresponding author should 
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information and other sources of 
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contributed to the preparation of 
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Main Document

Abstract
All manuscripts should be ac-
companied an abstract. A struc-
tured abstract is required with 
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State if informed consent was ob-
tained from each patient and that 
ethic committee approval was ob-
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to the instructions before upload-
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Characteristics of Urinary Tract Infections in Patients with Spinal 
Cord Injuries Hospitalized at a Rehabilitation Centre 
İlknur Albayrak1, Ahmet Çalışkan1, Funda Levendoğlu1, Önder Murat Özerbil1, Hatice Türk Dağı2

1Department of Physical Medicine and Rehabilitation, Selçuk University School of Medicine, Konya, Turkey
2Department of Microbiology, Selçuk University School of Medicine, Konya, Turkey

BACKGROUND 
The aims of this study were to determine the prevalence of urinary tract infections (UTIs), identify the most frequently isolated pathogens 
associated with UTIs, and evaluate the antimicrobial susceptibility of these pathogens in spinal cord injury (SCI) patients.

MATERIAL and METHODS 
A total of 91 patient charts were retrospectively evaluated in this study. The demographic data of these patients, length of hospital stay, 
SCI data, mode of bladder emptying, number of UTI episodes, microorganisms isolated by urine culture, and antimicrobial susceptibility 
tests were recorded.

RESULTS
Of the 91 SCI patients, 53 were males and 38 were females, with a mean age of 45.29 (±17.87) years. A total of 47 UTI episodes were recorded 
in 38 SCI patients, nine of whom had experienced two episodes. The prevalence of UTI was 41.7% (38/91). The most frequently isolated 
pathogen was Escherichia coli (57.4%). The antimicrobial agents were most frequently susceptible were gentamicin (72.3%), piperacillin/
tazobactam (57.4%), and meropenem (48.9%).

CONCLUSION 
The UTI prevalence in patients with SCI was considerably high. E. coli was the most common uropathogen, and gentamicin was the most 
frequently used antimicrobial agent.

Keywords: Spinal cord injury, urinary tract infection, epidemiology

INTRODUCTION
The risk of urinary tract infections (UTIs) is higher in patients with a spinal cord injury (SCI) because of a lack of normal 
physiological urination resulting from neurogenic bladder in most patients. UTIs are considerably more frequent because 
of urinary catheter use, residual urine in the bladder due to incomplete emptying, renal stones, obstructed urinary outflow, 
dysregulation of the autonomic nervous system, and an unbalanced bladder evacuation. These are significant causes of 
morbidity and mortality (1, 2). Although UTIs occur in 22% of patients with acute SCI in the first 50 days, the UTI prevalence 
is approximately 20% in patients with chronic SCI (3). UTIs were detected in 60% of SCI patients in a rehabilitation center 
study in Thailand (4). A mortality rate of nearly 34% is reported in patients with SCI due to urinary sepsis, and this is the 
second most frequent cause of death in patients with SCI (5, 6).

Pannek and Nehiba (7) found that the incidence of UTIs was 9.7% in SCI patients after urodynamic studies. Because 
the UTI risk is high after invasive interventions of the urinary system, as with urodynamic assessments, prophylactic 
antimicrobial treatments are recommended by the American Urological Association and the European Association of 
Urology. Specifically, these recommendations are for patients with risk factors that include old age, low immunity, di-
abetes mellitus, smoking, poor alimentation, urinary system anatomical abnormalities, external catheter use, presence 
of bacterial colonization, and a history of recurrent UTIs and long-term hospitalization before urodynamic assessment 
(8, 9). Prophylactic antibiotic therapy is used if the infection occurs predictably in a certain setting and it is well known 
to be associated with a specific organism. Prophylactic antibiotic therapy is mandatory before invasive interventions, 
such as urodynamic assessments, in patients with SCI who already have most of these risk factors to decrease the risk 
of UTIs (10). Empirical treatment with antimicrobial agents may also be started in patients with clinical findings sugges-
tive of UTIs until the urine culture results are obtained (11). An approach is to use broad-spectrum antimicrobial agents 
as initial empiric therapy with the intent to cover multiple possible pathogens commonly associated with the spe-

Correspondence Author: İlknur Albayrak   
E-mail: ilknurftr@gmail.com

This study was presented at the 25th Physical Medicine and Rehabilitation National Congress, 22-26 April 2015, Antalya, Turkey.

©Copyright 2016 by Cyprus Turkish Medical Association - Available online at www.cyprusjmedsci.com 

Received: 24.06.2016
Accepted: 19.08.2016

DOI: 10.5152/cjms.2016.105

17



Cyprus J Med Sci 2016; 1: 17-21Albayrak et al. Urinary Tract Infections in Patients with Spinal Cord Injuries

cific clinical syndrome. Unfortunately, choosing appropriate 
prophylactics or empirical antibiotics is difficult. This difficulty 
is due to the presence of multiple uropathogens and variable 
antimicrobial sensitivities. In consideration of these difficulties, 
we aimed to determine the prevalence of UTIs in SCI patients, 
identify the most frequently isolated pathogens, and evaluate 
antibiotic sensitivity in patients hospitalized and followed up 
between 2010 and 2014 at our institution.

MATERIAL and METHODS 
Ethics committee approval for this study was obtained from the 
local ethics committee. We retrospectively evaluated the charts 
of 91 patients. The sample size was determined based on an-
other similar study (11). We evaluated the charts of patients (di-
agnosed with SCI) who were hospitalized and followed up in 
the physical medicine and rehabilitation department between 
January 2010 and September 2014. This study was a retrospec-
tive study, so the consent form was not taken. In patients with 
multiple hospitalizations, the authors selected the most recent 
admission for evaluation.

The patients’ demographic data, presence of systemic diseas-
es, hospitalization length, SCI duration, SCI cause, neurological 
level of the injury, and the injury classification according to the 
American Spinal Cord Injury Association Impairment Scale (12) 
were recorded. We also recorded the presence of complete or 
incomplete injuries, the SCI type (paraplegia, tetraplegia, cau-
da equina syndrome, or spina bifida), fecal and urinary incon-
tinence, modes of bladder emptying, number of UTI episodes, 
isolated microorganisms, antibiotic sensitivity test results, and 
hemoglobin levels. However, the urinary ultrasonography (USG) 
and urodynamic evaluation results could not be obtained be-
cause of missing data in the charts.

Urine cultures were obtained using the clean-catch technique 
for patients able to void spontaneously or at the time of cath-
eterization, according to the rehabilitation unit protocol. Urine 
specimens were sent to the Microbiology Laboratory of Selçuk 
University Medical School and were inoculated in eosin meth-
ylene blue agar (Becton, Dickinson, and Company, Sparks, MD) 
and blood agar [trypticase soy agar with 5% sheep blood (TSA 
IIt)] with inoculation loops calibrated with sterile 1-µl loops. The 
plates were incubated overnight at 37ºC (±1.5˚C). The colonies 
were then counted and, when concluded to be significant, iden-
tified following standard microbiological techniques (13, 14). Sig-
nificant bacteriuria was considered from the level of 105 or more 
colonies of colony-forming units (CFUs) per cm3. Bacterial iden-
tification and antimicrobial susceptibility testing was performed 
with a VITEK 2 (bioMerieux, France) automatized system. Esch-
erichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, 
and Staphylococcus aureus ATCC 29213 were used as quality 
control strains.

In the present study, UTI was defined as the presence of signif-
icant bacteriuria with signs and symptoms of UTI. These signs 
and symptoms included fever, discomfort, pain in the kidney or 
bladder, onset of urinary incontinence, increased spasticity of 
skeletal muscles (especially in lower extremities), sweating, or 
autonomic dysreflexia. Urine cultures with a bacterial colony 
count of 105 CFUs or higher were considered as significant bac-
teriuria (15).

Statistical analyses were performed using the Statistical Pack-
age for the Social Sciences (SPSS for Windows, version 16.0; 
Chicago, IL, USA). Continuous variables, such as age, length of 
hospital stay, and UTI episodes, were presented as the mean±-
standard deviation (SD). Categorical variables, such as gender, 
injury level, pathogens, and susceptible antibiotics, were pre-
sented as percentages. Data from the UTI and non-UTI groups 
showing a normal distribution were compared using Student’s 
t-test and those not showing a normal distribution were com-
pared using the Mann–Whitney U test. The chi-square test was 
used for the comparison of frequencies. The statistical signifi-
cance level was set at p<0.05.

RESULTS
Of the 91 SCI patients, there were 53 males and 38 females with 
an overall mean age of 45.29 (±17.87) years (age range 16–75). 
The average length of hospital stay was 35.95 (±23.52) days. The 
neurological injury levels included 37% cervical, 47% thoracic, 
and 16% lumbosacral. There were 12 patients using clean inter-
mittent catheterization (CIC); there were 11 patients (30.6%) with 
UTI and there was 1 patient (2.6%) without UTI. There were 47 
UTI episodes in 38 of the SCI patients; several patients had re-
current UTIs on an admission. There were nine patients with two 
episodes. The prevalence of UTIs was 41.7% (38/91).

The vast majority of uropathogens were gram-negative bac-
teria. E. coli was the most frequently isolated pathogen (57.4%) 
followed by P. aeruginosa (14.8%) and Klebsiella pneumoniae 
(10.6%). The three most sensitive antibiotics were gentami-
cin (72.3%), piperacillin/tazobactam (57.4%), and meropenem 
(48.9%) (Table 1). The antimicrobial susceptibility and resistance 
status of E. coli strains determined after years of hospitalization 
are shown in Table 2.

All of the patient charts that were evaluated for this study were 
classified as either patients with UTIs or without UTIs. The pa-
tients’ characteristics in both groups are shown in Table 3. Sta-
tistically significant differences were found between the two 
groups in terms of length of hospital stay, fecal incontinence, 
urinary incontinence, and mode of bladder emptying (p<0.001, 
p<0.001, p=0.002, and p<0.001, respectively).

DISCUSSION
In our assessment of SCI patients, the prevalence of UTIs was 
41.7%. E. coli was the most common uropathogen, and genta-
micin was the most frequently used antimicrobial agent. The 
length of hospital stay was longer in patients with UTIs. These 
patients also had higher rates of fecal and urinary incontinence 
and higher rates of bladder emptying with CIC.

The UTI rate in SCI patients remains high, despite advancements 
in treatment methods. The prevalence of UTIs was 41.7% in the 
present study, supporting previously reported results (3, 4). Most 
frequently, E. coli, P. aeruginosa, or K. pneumoniae are isolated 
in urine cultures after a UTI develops (11, 16-18). E. coli was the 
most frequently detected uropathogen in our study, followed 
by P. aeruginosa and K. pneumoniae, findings that concurs with 
previous studies (11, 16-18).

In the present study, the three most sensitive antibiotics were gen-
tamicin, piperacillin/tazobactam, and meropenem. Interestingly, 
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only 27.6% and 44.6% of the detected pathogens were suscepti-
ble to ceftriaxone and ciprofloxacin, respectively. However, these 
antibiotics are frequently used in the prophylaxis against UTIs 
and in their empirical treatment (4). This was consistent with oth-
er studies, which revealed that the prevalence of antimicrobial re-
sistance in uropathogens is increasing worldwide (17, 18). Because 
the incidence of UTI in SCI patients is very high, there is a very 
high chance of transmission of multi-drug resistant strains among 
patients (19). When examining the antimicrobial susceptibility of E. 
coli strains in this study, there was no resistance against imipen-
em, meropenem, or ertapenem between 2010 and 2014; however, 
resistance against ampicillin and trimethoprim-sulfamethoxazole 
was detected in some, but not all, strains. SCI patients with symp-
tomatic UTI should be treated with the most specific, narrowest 
spectrum antibiotics available for the shortest possible time (19). 
On the other hand, most strains were susceptible against gen-
tamicin and piperacillin/tazobactam. According to this data, a 
preference for carbapenem, gentamicin, or piperacillin/tazobac-
tam in the empirical or prophylactic antimicrobial treatment of 
UTIs may provide better treatment success.

Hand hygiene and staff and patient education are recognized as 
important aspects of care in the prevention of UTI in patients with 
SCI (20). Waites et al. (16) reported the absence of an association 
between the risk of UTIs and gender, type of injury etiology, uri-
nary stones, co-morbidities, surgery, and previous antimicrobial 
treatments. Based on comparing patient groups with and with-
out UTIs in the present study, the length of the hospital stay was 
longer in those patients with UTIs; furthermore, in the UTI group, 
the frequency of fecal and urinary incontinence was higher and 
there was a greater presence of bladder emptying by CIC. Un-
fortunately, it is difficult to determine whether the cause of the 
increased hospital stay was due to the presence of UTIs or the 
length of hospital stay were a risk factor for UTI development. 
However, both conditions increase the risk of nosocomial infec-
tions, which increase costs and morbidity and mortality rates (21). 
Therefore, the length of hospital stay of hospitalized patients, es-
pecially SCI patients, should be as short as possible. 

One of the reasons E. coli is the most common uropathogen 
causing UTIs is because of fecal contamination due to fecal in-
continence, which is present in most SCI patients (22). The fre-
quency of fecal incontinence was higher in UTI patients in the 
present study, which supports previous findings (22). 

The mode of bladder emptying in SCI patients is important 
with respect to the risk of UTI development. Oz et al. (23) found 
that the rate of bacteriuria was 53.3% in patients using CIC and 
82.9% in those with permanent catheters in their study of 63 SCI 
patients. Also, the UTI frequency was higher in patients using 
CIC than in those with normal voiding in another study (17). In the 
present study, the frequency of permanent catheterization was 
nearly equal in patients with and without UTIs. However, CIC 
was more frequently used by those with UTIs, whereas sponta-
neous micturition was more frequent in the group without UTIs. 
According to these results, it seems that spontaneous voiding 
carries the least risk of UTIs. On the other hand, in the presence 
of vesico-urethral reflux, CIC is a safer and healthier mode of 
bladder emptying because it causes less residual urine and en-
ables a regular and rhythmic bladder emptying mode (24, 25).

The present study has some limitations. The first limitation is 
that because it is a retrospective study, urinary ultrasonogra-
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TABLE 1. Uropathogens and their antibiotic susceptibility pattern  

Uropathogens n: 47       Number of sensitive tests/total number of available tests

          Piperacillin/   Trimethoprim- 
  Ampicillin  Ciprofloxacin  Ceftriaxone  Gentamicin Tazobactam   Imipenem Meropenem Cefuroxime sulfamethoxazole Ertapenem

Escherichia coli  27 9/27 10/27 9/27 20/27 15/27 8/27 14/27 11/27 11/27 5/27

Peudomonas aeruginosa  7 0/7 6/7 0/7 6/7 6/7 3/7 4/7 0/7 0/7 0/7

Klebsiella pneumoniae  5 0/5 4/5 2/5 3/5 4/5 3/5 4/5 2/5 2/5 3/5

Acinetobacter 3 1/3 0/3 0/5 2/3 0/3 1/3 0/3 0/3 0/3 0/3

Staphylococcus epidermidis 2 0/2 0/2 0/2 2/2 0/2 0/2 0/2 0/2 2/2 0/2

Enterobacter cloacae 1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

Proteus mirabilis 1 0/1 0/1 1/1 0/1 1/1 0/1 0/1 0/1 0/1 1/1

Serratia marcescens 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 1/1

Total sensitivity (%)*   21.28 44.6 27.6 72.3 57.4 34 48.9 29.7 34 23.4

* total sensitivity was calculated by the number of sensitive organisms/total organisms (47)

TABLE 2. Changing susceptibility and resistance status of Escherichia coli 
strains against antibiotics during the years of hospitalization  

  2010  2011 2012 2013 2014 
 (n: 4) (n: 5) (n: 4) (n: 7) (n: 7) 
 d/d’  d/d’  d/d’   d/d’  d/d’

Ampicillin 2/1 2/5 0/5 0/4 4/1

Ciprofloxacin 0/0 3/1 3/1 2/2 1/2

Ceftriaxone 3/0 2/1 1/1 2/1 0/0

Gentamicin 3/0 3/1 3/2 4/0 5/0

Piperacillin/Tazobactam 3/0 3/1 4/0 3/1 0/0

Imipenem 0/0 3/0 2/0 1/0 0/0

Meropenem 3/0 4/0 3/0 2/0 0/0

Cefuroxime 0/0 3/1 3/2 1/2 3/0

Trimethoprim- 
sulfamethoxazole 3/0 3/1 1/4 1/2 1/1

Ertapenem 0/0 0/0 2/0 2/0 0/0
d: susceptible; d’: resistant
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phy examinations and urodynamic studies could not be found 
in some patient charts, which is a cause of missing data. The 
second limitation is the limited number of patients, although all 
patients from the past 4 years were reviewed. Therefore, a gen-
eralization from the results is not feasible, and the possible risk 
factors associated with UTIs could not be evaluated because 
of the insufficient sample size. Thus, there is a need to conduct 
further prospective studies that include a larger number of pa-
tients. 

In conclusion, the UTI prevalence in SCI patients was consid-
erably high. Close urological follow-up is crucial in ensuring 
that adequate bladder drainage is achieved, avoiding the use 
of long-term indwelling urinary catheters, if at all possible. The 
modes of bladder emptying, including spontaneous micturition 
and the use of permanent urinary catheter or CIC, are decided 
by the clinical characteristics of SCI patients. Gram-negative 
bacteria, especially E. coli, were the most frequently isolated 
uropathogen, and carbapenem, gentamicin, and piperacil-
lin/tazobactam were the most frequently used antimicrobial 
agents. Resistance against antibiotics shows a continual in-
crease. Therefore, the length of hospitalization should be short-
ened to decrease the risk of UTIs. Finally, when a UTI is detected, 
an antimicrobial agent with the narrowest susceptibility spec-
trum should be chosen and used for as short a time as possible. 
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Evaluation of Epidemiological and Clinical Properties of Kawasaki 
Disease: A Single Center Experience
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Department of Pediatric Cardiology, Ege University School of Medicine, İzmir, Turkey

BACKGROUND 
Kawasaki disease (KD) is a self-limiting vasculitis with unknown etiology. The most feared complication is coronary artery aneurysm. This 
study aimed to evaluate the epidemiological, laboratory, and clinical properties of Turkish patients with Kawasaki disease.

MATERIAL and METHODS 
This retrospective study included the patients with KD who were diagnosed according to the American Heart Association guidelines. 
The demographic, clinical, and laboratory results of patients were obtained from the recordings.

RESULTS
The study included 72 patients with KD. The male/female ratio was 1.4. The mean age of diagnose was 35±26 months. The most frequent 
clinical finding was oropharyngeal inflammatory changes (n=64, 89%), and the most rare clinical finding was desquamation in the distal 
parts of the extremities (n=44, 61%). Coronary artery involvement was detected in 33 (46%) patients, which was higher than the other Asian 
countries but similar to other studies conducted in Turkey. The most frequently affected vessel was the left coronary artery (n=26, 79%). 
Coronary artery involvement was higher in males than in females (p<0.05). The clinical type was incomplete KD in 26 (36%) patients. During 
the study period, the number of the patients per year increased with every passing year. Throughout the study duration of 14 years, the 
number of newly diagnosed incomplete KD patients increased year by year, (17 patients (65%) were diagnosed in the last 5 years).

CONCLUSION 
The number of patients diagnosed with typical and incomplete KD has been increasing in recent years. Clinicians’ awareness regarding KD 
may be the reason of this increment. Coronary artery disturbances are frequently observed in Turkish population.

Keywords: Kawasaki disease, incomplete Kawasaki disease, coronary artery, vasculitis, Turkey 

INTRODUCTION
Kawasaki disease (KD) is a self-limiting vasculitis during the early childhood period and is characterized by fever, nonexu-
dative conjunctivitis, inflammatory changes of oral mucosa, usually unilateral cervical lymphadenopathy and enduration, 
erythema and desquamation in the distal parts of extremities, and diffuse polymorphic rash. KD was first defined by Tomi-
saku Kawasaki from Japan in 1967. It is widely observed worldwide but frequent in Asians, particularly in Japanese (1, 2).

KD is usually observed between the ages of 6 months and 5 years, and it is the most frequent cause of acquired heart 
diseases in developed countries (3). Without treatment, coronary artery aneurysms are observed in 15%–25% of patients 
and can be the reason for thrombosis, myocardial infarction, and sudden death. Coronary aneurysms can be prevented 
five-fold by intravenous immunoglobulin (IVIG) therapy (1, 4).

Epidemiological and clinical studies suggest that KD is caused by an infectious agent in children with a genetic predispo-
sition. However, the responsible agent remains to be determined (1, 5-7). Thus, epidemiological studies have become very 
important to detect ethnic and regional differences. Although KD is not a very common disease in other Asian countries, it 
is the second most common vasculitis observed in the pediatric age group in Turkey (8). Studies from Turkey reported much 
more coronary artery disturbance incidences (25%–45%) (9-15) than those from Japan. In the study of Gulhan et al. (9), 
the coronary artery involvement was reported earlier and more frequent than other Asian countries. The desquamation 
of extremities was also reported during the early stages of KD in the Turkish population. This high percentage of coronary 
artery involvement in Turkish patients could be because of the difference in the causative agents or genetic phenotype. 

KD is an important reason for cardiac morbidities that can be prevented or decreased by early and appropriate treat-
ment. There are differences in the course and severity of KD because of ethnic and regional differences. Therefore, it 
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is important for all countries to define the clinical and epidemi-
ological properties of their patients with KD. Hence, this retro-
spective study aimed to demonstrate the epidemiological and 
clinical properties of patients with KD in the pediatric cardiology 
department of Ege University Hospital which is a tertiary refer-
ral center of the west part of Turkey. 

MATERIAL and METHODS
This retrospective study included patients who were diagnosed 
and treated as KD and who were followed up between Sep-
tember 1999 and March 2013 in the pediatric cardiology depart-
ment of our university hospital, which is a tertiary center in the 
west part of Turkey. The study was approved by the Ethics Com-
mittee of the University. Informed consents of the parents were 
obtained during their follow-up visits.

Patients diagnosed with KD according to the clinical criteria 
defined by the American Heart Association (AHA) (1). Patients 
having fever for >5 days and having four of five clinical condi-
tions, i.e., oropharyngeal changes, edema or hyperemia of ex-
tremities, cervical lymphadenopathy, bilateral nonexudative 
conjunctivitis, and skin eruptions, were defined as typical KD. 
Patients who had <4 of these clinical situations with coronary 
artery disturbances or three of the supportive laboratory find-
ings, including hypoalbuminemia, pyuria, thrombocytosis, ane-
mia, and high transaminase levels, were defined as incomplete 
KD (IKD).

Patients’ demographic properties, such as age at presentation, 
sex, and season at diagnosis, were obtained from records. Fur-
thermore, details regarding drugs used for treatment and the 
response to the treatment were collected.

Echocardiography
For echocardiographic evaluation, the GE Vingmed Vivid Pro 7 
(GE Vingmed Ultrasound, Horten, Norway) echocardiography 
device was used. Coronary artery involvement was defined as 
positive if one of the following three conditions was detected: 
1- Dilatation defined as internal lumen diameter was >+2z scores 
according to AHA, 2- Aneurysm defined according to the Jap-
anese Ministry of Health criteria (localized saccular or fusiform 
dilatations of coronary arteries with internal diameter >3 mm 
in children aged <5 years and >4 mm in children aged ≥5 years, 
or internal diameter of a segment measured ≥1.5 times that of 
an adjacent segment), 3- Ectasia defined as an increase in the 
brightness of the vessel wall and lack of tapering with or with-
out a decrease in the left ventricular ejection fraction, mitral re-
gurgitation, or pericardial effusion (1).

Statistical Analysis
The Statistical Package for Social Sciences (SPSS Inc.; Win-
dows, Version 18.0, Chicago, USA) package program was used 
for statistical analyses. Descriptive statistics were presented as 
percentages, means, standard deviations, and frequency tables. 
Qualitative data were reported as frequencies with percentag-
es, while quantitative data were reported as means with stan-
dard deviations.

RESULTS
The study included 72 patients with KD, of which 42 (58%) were 
males. The male/female ratio was 1.4 (p<0.05). The youngest pa-

tient was 4 months old, whereas the oldest one was 11 years old. 
The mean age of diagnosis was 35±26 months. The seasons at 
the diagnosis were as follows: 27 (38%) winter, 19 (26%) spring, 
10 (14%) summer, and 16 (22%) autumn (Table 1). 

Clinical Findings
Duration of fever till the diagnosis was 9.4±6.4 days. As shown 
in the Table 1, oropharynx was affected in 64 (89%) patients, 
whereas maculopapular rash, conjunctivitis, cervical lymph-
adenopathy and enduration, hyperemia, or desquamation in 
the distal parts of the extremities were observed in 59 (82%), 52 
(82%), 48 (67%), 47 (65%), or 44 (61%) patients, respectively. The 
most frequent clinical finding was the involvement of orophar-
ynx, whereas the rarest one was changes in extremities such as 
desquamation.

The clinical type was IKD in 26 (36%) patients. During the study 
period, the number of new KD patients increased with every 
passing year.  Throughout the study duration of 14 years, the 
number of newly diagnosed incomplete Kawasaki disease pa-
tients increased year by year, (17 patients (65%) were diagnosed 
in the last 5 years) as shown in Figure 1.

Laboratory Results
In the acute phase of KD, white blood cell (WBC) count was 
>15000/mm3 in 32 (44%) patients. The mean WBC count was 
15619±5904/mm3. The thrombocyte count was >450000/mm3 in 
53 (74%) patients at the first week of the disease, and the mean 
thrombocyte count at the second week of the disease was 
539.485±229.567/mm3. Erythrocyte sedimentation rate (ESR) was 
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TABLE 1. The epidemiological and clinical properties of patients with 
Kawasaki disease  

Patients with Kawasaki disease, n (%) 72 (100)

Gender, n (%)

 Female   30 (42)

 Male  42 (58)

Age at diagnosis (mean±SD, months) 35±26

Season of diagnosis, n (%)

 Winter  27 (38)

 Spring  19 (26)

 Summer  10 (14)

 Autumn  16 (22)

Mean duration of fever (days) 9.4±6.4

Clinical findings in the acute and subacute phase, n (%)

 Oropharyngeal changes 64 (89)

 Rash  59 (82)

 Conjunctivitis  48 (67)

 Lymphadenopathy  47 (65)

 Desquamation  44 (61)

Clinical type, n (%)

 Typical  46

 Incomplete   26
 n: number; SD: Standard deviation
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high (>40 mm/h) in 58 (80%) patients, and the mean ESR value 
was 83.8±30.5 mm/h. C-reactive protein (CRP) levels were high 
(>5 mg/dL) in 59 (82%) patients, and the mean CRP level was 
10.3±7.4 mg/dL. The mean hemoglobin level was 10.4±1.1 mg/dL. 

Cardiovascular Complications
Coronary artery involvement was observed in 33 (46%) pa-
tients. The most frequently affected vessel was left main coro-
nary artery (n=26, 79%). Right coronary artery involvement was 
solely observed in one patient, while others had both the right 
and left coronary artery involvement (Figure 2). Coronary artery 
involvement was detected as dilatation in 19 (58%), vessel ecta-
sia in nine (27%), and aneurysm in five (15%) of the 33 patients 
(Table 2).

Kawasaki disease and coronary artery involvement were high-
er in males than in females (p<0.05). Patients with coronary ar-
tery lesions were both males (n=22, 67%) and females (n=11, 33%), 
whereas patients without coronary artery lesions were usually 
females (n=22, 56%). 

Treatment and Follow-up
All patients were received 2-g/kg single dose IVIG and 80 mg/
kg acetyl salicylic acid (ASA). Eight (11%) patients whose fever 
could not be controlled received second dose of IVIG, one of 
them also needed  steroid after the second dose of IVIG. Only 

one patient received dipyridamole with ASA because of a large 
aneurysm (8 mm). During the follow-up period, the sizes of the 
coronary arteries were reversed in 21 (64%) patients. In 11 (33%) 
patients, the arteries decreased in diameter, but the z scores 
were still >+2. Only the size of the coronary artery of the patient 
who received steroid did not change. There were no visible an-
eurysms on echocardiography in all patients (Table 2).

DISCUSSION
Kawasaki disease, which is an acute and self-limiting vasculi-
tis during childhood, has become the most important cause of 
acquired cardiac diseases, particularly in developed countries 
such as USA and Japan (1, 3). The most feared complication of 
KD is coronary artery involvement, particularly aneurysms. In 
our study, the amount of coronary artery involvement was high-
er than that expected and the number of new KD patients has 
been increasing in recent years.

Coronary artery involvement was usually reported in up to 25% 
of diseases in the literature (1, 16-18). In our study, coronary artery 
disturbances were detected in 46% of patients. When compared 
with other Asian countries, these high rates were also report-
ed by other studies from Turkey. Coronary artery involvement 
in Turkish patients with KD is usually reported to be 26%–44% 
(9-15). This high percentage of coronary artery involvement ob-
served in Turkish patients could be because of the differences 
in causative agents or genetic variability. KD is more frequent-
ly observed in siblings of patients with KD, and genetic factors 
are considered to have an effect on the occurrence of the dis-
ease (1). Therefore, some genetic studies were performed to re-
veal the genetic predisposition of patients. Tsukahara et al. (19) 
demonstrated that methylenetetrahydrofolate reductase gene 
polymorphism has an effect on the development of a coronary 
artery aneurysm. Onouchi et al. (20) reported that the frequen-

FIGURE 2. Echocardiographic demonstration of the right and left 
coronary artery dilatation because of Kawasaki disease

FIGURE 1. Distribution of new patients according to years of 
diagnose
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2011-2013 TABLE 2. Distribution of coronary artery lesions at the acute phase, drugs for 

treatment, and the response to the treatment  

Patients with Kawasaki disease, n (%) 72 (100)

Coronary artery involvement, n (%)

 Absent   39 (54)

 Present 33 (46)

 Dilatation 19 (58)

 Ectasia 9 (27)

 Aneurysm 5 (15)

Treatment n (%)

 Single dose IVIG+ASA 63 (88)

 2 dose IVIG+ASA 7 (10)

 2 dose IVIG+single dose steroid+ASA 1 (1)

 2 dose IVIG+ASA+Dipiridamol 1 (1)

Coronary artery morbidities, n (%)

 Coronary artery diameter returned to normal z scores 21 (64)

 Coronary artery diameter decreased (but still z score >+2) 11 (33)

 Dimension of aneurysm not changed 1 (3)

 Coronary artery diameter increased or new aneurysm occurred 0 (0)
n: number; IVIG: intravenous immunoglobulin;  ASA: acetylsalicylic acid
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cy of the allele of rs3741596 in ORAI1 gene is >20 times higher in 
Japanese compared with Europeans and alterations have an 
association with KD. For this reason, more studies are required 
to explain the probable genetic predisposition in different eth-
nicities. 

Epidemiological studies for KD demonstrate that the KD diag-
nosis have a seasonal choice and is usually observed during the 
winter and spring (1). In our study, most patients (64%) were di-
agnosed in winter and spring, similar to the results of literature 
worldwide and also those from Turkey (1, 5-7, 9, 15). Viral infec-
tions are mostly observed during the winter and spring; there-
fore, this result of the study supports the idea of an infectious 
agent in the pathogenesis of KD (5). 

The male gender has a tendency for KD and also coronary ar-
tery complications (6, 7, 16-18). Similar to previous studies, the 
male/female ratio was significantly high, particularly in patients 
with coronary artery involvement, in our study. 

Kawasaki disease usually affects small children and its inci-
dence is particularly high between ages of 1 and 2 years. Eighty 
percent of patients are younger than 4 years, and 50% are 
younger than 2 years. Patients older than 8 years and young-
er than 3 months are very rarely observed (16-18). In our study, 
85% of patients were diagnosed with KD between ages 1 and 
5 years, and the mean age of diagnosis was 35±26 months. The 
youngest patient was 4 months, whereas the oldest one was 11 
years.

When a patient does not have all of the expected clinical find-
ings, KD is defined as IKD (1, 16-18, 21). This condition is mostly 
observed in very young and very old children. But the laborato-
ry findings resemble the typical ones (6, 7, 22). According to the 
clinical and laboratory findings, 26 (36%) patients were evalu-
ated as IKD, of which 16 (61%) were younger than 5 months and 
older than 5 years. These results were similar to those of the 
literature (21, 22). Jakob et al. (23) study with 315 patients with 
KD in Germany demonstrated that IKD patients were 1.2-2 years 
younger than typical KD ones, withthe ratio of IKD patients re-
ported to be 20%. A study from Pakistan reported that the ratio 
of IKD patients was 18%. However, studies from Turkey reported 
higher rates of IKD up to 42% like the results of our study   (11-13). 
This result can also be explained by the regional variations of 
etiological agents or genetic susceptibilities.

Our study demonstrated that with every passing year, the num-
ber of new patients with KD and also the IKD forms increased. 
This result could be due to the increase of the exposure to the 
etiological agents or most probably increase in the awareness 
of the clinicians about the disease. In particular, high numbers 
of IKD forms in the recent years are the signs of an increased 
awareness of clinicians.  However, new studies for identifying 
the etiology of KD still have a high importance for explanation 
of this increase in the incidence. 

The most frequent clinical finding is the mucocutaneous chang-
es that are observed in >90% of patients with KD (6, 7, 16-18). 
Similar to the literature, we found that inflammatory changes 
in the oropharynx of 64 (89%) patients were the most common 
clinical sign. The rates of other findings were as follows: cuta-

neous maculopapular rash (82%), conjunctivitis (65%), and des-
quamation of extremities (61%). 

Furusho et al. (24) had used IVIG for the first time in 1984 for 
treating KD. The incidence of coronary artery involvement with-
out a treatment is 15%–25%, whereas the incidence decreases to 
3%–5% with IVIG (6, 7). The mean duration of fever in our study 
was 9.52±5.47 days, which denoted the delay in the therapy. But 
according to the knowledge that the effectivity of a treatment 
in the first 10 days is high, it was considered that the treatment 
of patients remained effective. Moreover, the follow-up results 
of the patients in our study demonstrated that 21 of the coro-
nary lesions returned to normal and 11 dilatations decreased in 
diameter. In other words, the total or partial response rate to the 
treatment was 96%. There were no visible aneurysms on echo-
cardiography of all patients.

CONCLUSION
In conclusion, the number of patients diagnosed as typical 
KD and IKD has been increased in recent years. Clinicians’ 
awareness regarding KD may be the reason of this increment. 
Coronary artery disturbances are frequently observed in the 
Turkish population, and genetic predisposition may be a rea-
son for it. 
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Case Report

Isolated Jejunal Angiodysplasia: A Rare Cause of Massive Lower 
Gastrointestinal Bleeding Requiring Surgical Resection with an 
Unexpected Localization
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Angiodysplasias are most commonly observed in the cecum and ascending colon. The number of cases with angiodysplasias in the 
jejunum is very few. The endovascular transcatheter embolization method can be used in cases of lower gastrointestinal tract bleeding 
when endoscopy is not effective. According to the nature of lesion and source of bleeding, embolization is performed using the appropriate 
embolic agent. A surgical approach is used when endoscopic treatment methods and mesenteric angiography attempts fail. Here we 
present a rare case of jejunal anjiodysplasia with massive lower gastrointestinal bleeding treated with selective arterial embolization 
followed by urgent surgery because of a failed attempt to gain hemodynamic stability using both conservative and endoscopic methods.

Keywords: Lower gastrointestinal bleeding, angiodysplasia, jejunum

INTRODUCTION
Gastrointestinal (GI) tract bleeding is associated with a group of diseases that have high mortality rates and for which 
it is difficult to make diagnosis and differential diagnosis. The most common causes of lower GI bleeding in adults older 
than 60 years of age are vascular ectasias (angiodysplasias) and diverticulosis (1). Here we present a case of isolated 
jejunal angiodysplasia treated with selective arterial embolization followed by urgent surgery.

CASE PRESENTATION
A 70-year-old female patient with fatigue and anal bleeding was admitted to the gastroenterology clinic. Hemato-
chezia was detected on rectal examination. The patient’s hemoglobin level on admission was 7.3 g/dL. The hemoglo-
bin level continued to drop as a result of bleeding. The active source of bleeding was not detected on endoscopy and 
colonoscopy. Extravasation located at the segment about 50–60 cm away from Treitz ligament was observed by IV 
contrast tomography screening. The decision to perform angiography was made because no clear focus of bleeding 
was detected by endoscopic examination. Superselective embolization was performed by placing embolic agents 
(coils) in the feeding artery (branch of the superior mesenteric artery) of the bleeding bowel segment accompanied 
by angiography screening at the interventional radiology department (Figure 1). She was administered 6 units of 
erythrocyte suspension within 24 h prior to the urgent surgery. An urgent surgical approach was considered because 
of deterioration of the general condition and a decrease in the hemoglobin level of the patient. Approximately 60 
h passed between admission to the gastroenterology clinic and the surgery. With the guidance of jejunal segment, 
where the coil was preoperatively placed, jejunotomy was performed approximately 30 cm away from Treitz liga-
ment, targeting the segment observed on tomography. Many hemorrhagic foci were observed in the mucosal sur-
faces of the jejunotomy region and were considered to be angiodysplasias. The ends of these lesions were resected, 
both in the proximal and distal segments (Figure 2). In total, a 40-cm-long jejunal segment was resected beginning 
from 25 cm to 65 cm of the jejunum, and end-to-end anastomosis was performed. No other gross pathology ob-
served in the ongoing exploration. The patient was discharged with full recovery after 7 days of hospitalization as no 
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problems or complications were observed. Follow-ups over 3 
months after the surgery were uneventful. The postoperative 
pathological examination of the resected material indicated 
angiodysplasia (Figure 3). Informed consent was obtained 
from patient who participated in this case. 

DISCUSSION
Angiodysplasias are the most common vascular abnormal-
ities of the GI tract and are caused by intestinal submuco-
sal vein dilatations. They are often observed in the cecum 
and ascending colon but are unlikely to occur in the jeju-
num (1). Endoscopic methods for treating lower GI bleedings 
are the most commonly used and have been found to have 
steadily increasing success rates in recent years. Angiogra-
phy, technetium-99m-labeled erythrocyte scintigraphy, and 
small bowel screening should be performed when bleeding, 
which cannot be diagnosed by colonoscopy alone, is sus-
pected (2). Selective superior mesenteric artery (SMA) an-
giography can show all parts of the small bowel and right 
colon (3).

Since the advent of capsule endoscopy, a noninvasive, safe, 
and well-tolerated technique, in 2001 it has become possible to 
directly visualize the small intestine. The diagnostic accuracy 
of capsule endoscopy (CE) for GI system bleeding of unknown 
etiology (GSBUE) has been found to range between 41% and 
92% in several studies. Pennazio et al. (4) performed CE in 100 
patients with GSBUE and found the diagnostic accuracy to be 
92.3%.

Embolization treatment is associated with up to 20% risk of 
intestinal infarcts; thus, distal embolization should be per-
formed as much as possible using temporary blocking agents 
and superselective catheterization techniques. Complications 
depending on the contrast agent, including arterial dissection 
and occlusion, renal failure, and bowel infarction, and on vaso-
pressin, including myocardial infarction, may develop. Gordon 
et al. (5) examined 17 patients with angiographically detected 
bowel or colon bleeding. Of these, 14 patients had superse-
lective catheterization, and embolization was successfully 
performed in 13 of them without any necessities of additional 
treatment; further, bowel necrosis was not observed among 
the patients. In our case, superselective embolization was 
performed because endoscopic treatment methods are not 
effective enough, and we failed to obtain the desired success. 
We think that embolization failed because of the embolization 
of the minor branches of the major vessel instead of branch 
of the superior mesenteric artery because of technical prob-
lems. No complications related to embolization were detected 
in our patient. There were no signs of ischemia of the bow-
els during the intraoperative exploration. To avoid risking the 
patient’s life, surgery was performed immediately without a 
plan of second embolization because of the active bleeding 
aftermath of the first embolization, deterioration of general 
the condition of the patient, and concern about re-experienc-
ing the technical problems that occurred during the first em-
bolization. Poultsides et al. (6) reported that a waiting period 
before surgery is unnecessary for the patients with a deteri-
orating general condition, active bleeding, 6 or more units of 
blood exchange.

Urgent surgery is essential in 5%–10% of patients with low-
er GI bleeding, which cannot be treated using nonsurgical 
methods, require repeated blood transfusions, or are associ-
ated with continuous bleeding (7, 8). For an optimal surgical 
process, the patient should be as stable as possible for the 
hemodynamics and the bowel part to be resected should be 
identified previously. Searching the lesion by inspection and 
palpation during surgery is recommended in patients without 
a certain source of bleeding, and if the lesion cannot be de-
tected in this manner, it is recommended to detect the source 
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FIGURE 1. a-c. Images during angiography (a-c), embolization coils - red arrows (b, c).

a b b

FIGURE 2. Hemorrhagic foci at the mucosa of the resected jejunal 
segment



of bleeding by patting and clamping the bowel segments. 
Blind resections were associated with re-bleeding rates of 
75% and mortality rates as high as 57%. In case of massive 
bleeding, the source of bleeding can be detected by ileoto-
mies and/or colotomies (9). 

Intraoperative enteroscopy, on the other hand, is a technique 
in which small intestinal examination can be performed by 
advancing an endoscope from the enterotomy site, mouth, 
or rectal opening during surgery. It has a diagnostic accu-
racy of 60%–88% and recurrent bleeding rates ranging be-
tween 13% and 60%. Hartmann et al. (10) compared CE and 
intraoperative enteroscopy in 42 patients and found that CE 
has a sensitivity of 95%, specificity of 75%, positive predic-
tive value of 95%, and negative predictive value of 86%. A 
very good correlation has been observed between CE and 
intraoperative enteroscopy. CE or intraoperative enteros-
copy could not be used for our patient because of lack of 
equipment.

In our case, jejunotomy was performed on the segment where 
the embolization agents had been placed preoperatively, and 
the sources of bleeding were observed. The postoperative pe-
riod was uneventful. There are very few reported cases with 
isolated jejunal angiodysplasia requiring surgical resection 
because of a failed attempt to control bleeding using nonop-
erative methods (11). 

CONCLUSION
Angiodysplasias are rare in the jejunum. Although angiodys-
plasias are generally located in the cecum and ascending 
colon, isolated jejunal angiodysplasia should be kept in mind 
during the differential diagnosis of massive lower GI bleed-
ing, and surgeons must be aware of these rare cases and the 
methods of managing them.
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FIGURE 3. a, b. Submucosal, irregularly shaped, dilated, and thin-walled vessels in the jejunal tissue- HEx20 (a), HEx40 (b)

a b



Cyprus J Med Sci 2016; 1: 27-30Kafadar et al. Isolated Jejunal Angiodysplasia

10.  Hartmann D, Schmidt H, Bolz G, Schilling D, Kinzel F, Eickhoff A, et 
al. A prospective two-center study comparing wireless capsule 
endoscopy with intraoperative enteroscopy in patients with ob-
scure GI bleeding. Gastrointest Endosc 2005; 61: 826-32. [CrossRef]

11.  Assenza M, Ricci G, Clementi I, Antoniozzi A, Simonelli L, Modi-
ni C. Gastrointestinal bleeding in emergency setting: two cases 
of intestinal angiodysplasia and unusual conservative surgical 
treatment. Clin Ter 2006; 157: 345-348.

30



Case Report

Acute Abdominal Pain with an Unusual Etiology:  
Splenic Infarction in a Diabetes Patient
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Splenic infarction is a rare clinical event caused by reduced blood flow to the spleen. Its presentation can mimic other causes of acute 
abdominal pain. The most frequent causes of splenic infarction include thromboembolic events, malignant hematologic neoplasms, and 
vasculitides. A few reports of single or multiple cases of diabetes-induced splenic infarction have been published in medical journals. 
Herein, we report a 67-year-old patient with diabetes-associated splenic infarction who presented to an emergency department with 
acute abdominal pain.

Keywords: Acute abdomen, splenic infarction, diabetes mellitus

INTRODUCTION
Splenic infarction is a relatively rare event in which a portion of the spleen dies due to interruption of the blood sup-
ply to the affected tissue for any reason. An interruption in the blood supply can be caused by thrombosis, emboli, 
changes in blood pressure, twisted blood vessels, trauma, and blood disorders (e.g., leukemia and abnormal blood 
coagulation). The severity of symptoms depends on the amount of splenic tissue affected (1). Herein, we present a 
patient with splenic infarction secondary to diabetes mellitus who subsequently developed sterile peritonitis as a 
cause of acute abdominal pain.  

CASE PRESENTATION
A 67-year-old woman with diabetes mellitus was admitted to our hospital complaining of acute abdominal pain in the 
upper left quadrant, nausea, and vomiting lasting 2 days. Her medical history included congestive heart failure, hyper-
tension, and diabetes mellitus. She was treated with spironolactone. Physical examination on admission revealed pal-
pable splenomegaly. There was tenderness in all quadrants, with guarding and rebound tenderness. During laborato-
ry investigations, the following results were revealed: white blood cell count, 15,700/mm3 (neutrophils, 91%); hematocrit, 
43%; hemoglobin, 14.1 g/dL; platelet count, 245,000/mm3; fasting blood glucose, 320 mg/dL; C-reactive protein, 9.63 
mg/dL (normal, 0–0.8 mg/dL); lactate dehydrogenase, 1130 U/L (normal, 240–480U/L); and aspartate transaminase, 
61 U/L (normal, 0–38U/L). There was no gross pathology in her echocardiogram. Computed tomographic (CT) imag-
es of the abdomen depicted regions of low attenuation in the spleen that were consistent with acute infarction over 
nearly three-fifths of the spleen (Figure 1). The patient was transferred to the operating room for emergency surgery. 
During the surgery, an area of infarct (8x6 cm) was found in the spleen and a total splenectomy was performed. The 
postoperative period was uneventful and the patient was discharged on postoperative day 5. Informed consent was 
obtained from the patient who participated in this case.

DISCUSSION
Splenic infarction secondary to diabetes mellitus is a rarely encountered clinical event. Although there are numerous 
causes of splenic infarct, the majority (88%) of cases involve either infiltrative hematologic diseases, which causes 
congestion of the splenic circulation by abnormal cells, or thromboembolic conditions, which obstruct larger vessels (2).  
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The cause of the infarct varies with age; an associated hema-
tologic disorder is more common in patients aged <40 years, 
whereas an embolic event is more common in patients aged 
>41 years (3). The clinical spectrum ranges from asymptomatic 
infarction to hemorrhagic shock and acute abdomen, as in our 
patient. Approximately one-third of splenic infarcts are clini-
cally occult. In a 10-year retrospective study, Antopolsky et al. 
(1) examined the clinical presentations in 49 episodes of acute 
splenic infarction. The most common symptom was abdomi-
nal or left flank pain (80% of episodes), while the most com-
mon sign was tenderness in the upper left quadrant (35% of 
episodes). In 16.6% of patients, splenic infarction was the pre-
senting symptom of an underlying disease. Antopolsky et al. (1) 
also reported that risk factors for splenic infarction were pres-
ent in 71% of patients. The risk factors included atrial fibrillation 
in 23% of patients and a history of previous splenic infarction 
in 8% of patients. Essential hypertension, diabetes mellitus, 
chronic obstructive pulmonary disease, and chronic heart fail-
ure were present in 31%, 23%, 8%, and 8% of patients, respec-
tively. Other symptoms include fever and chills, nausea and 
vomiting, pleuritic chest pain, and left shoulder pain (Kehr’s 
sign) (1). Septic thromboemboli may result in splenic abscess-
es, which present with sepsis and left upper abdominal pain. 
In the case series reported by Nores et al. (2), most of the pa-
tients with thromboembolic infarction were symptomatic: 70% 
of patients with emboli were febrile, and 86% of individuals 
with thrombosis had abdominal pain.

It is possible that the splenic infarct in our patient was 
caused by cardiac-related embolization because she had 
chronic atrial fibrillation and was on oral anticoagulant 
therapy. However, the echocardiogram revealed no evi-
dence of cardiac-related thromboembolism. Furthermore, 
all of the postoperative hematologic tests were within the 
normal ranges. It is unclear whether diabetes itself was the 
cause of sterile peritonitis in our patient. However, it is well 
known that severe vascular diseases, extensive atheroscle-
rosis, and thromboembolic events are common in patients 
with advanced diabetes. Therefore, the prolonged diabetic 

state may have facilitated the formation of extensive ath-
erosclerotic lesions in blood vessels, including the splenic 
artery, which might have led to splenic infarction and result-
ed in culture-negative peritonitis (4). 

The abdominal contrast-enhanced CT scan is the best and 
most advantageous diagnostic procedure of choice for 
splenic infarction. It is also more advantageous for the iden-
tification of other pathologies. The possibility of splenic in-
farct should be considered in patients at risk and with non-
specific upper left quadrant pain, and a CT scan should be 
performed (5).

Splenic infarction is caused by ischemic events in the spleen. 
Patients with diabetes mellitus often have impaired vascu-
lar endothelial function, including altered vasomotor activity, 
vascular smooth muscle cell dysfunction, overproduction of 
inflammatory cytokines and chemokines, impaired platelet 
function, and abnormal coagulation. These abnormalities 
lead to increased vasoconstriction, thrombosis, and inflam-
mation, which may cause splenic infarction (6). It is notable 
that, owing to the absence of complications (e.g., abscess or 
pseudocyst formation, hemorrhage, and rupture), splenic in-
farction was the only cause of acute abdominal pain in our 
patient.

CONCLUSION
In this case report, we have described a rare presentation of 
splenic infarction in a patient with diabetes mellitus. As a rare 
cause of acute abdominal pain, splenic infarction is likely to 
contribute to the heterogeneous clinical manifestations of di-
abetes mellitus. Surgery is indicated for patients with compli-
cations and for patients with acute abdominal pain.
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Letter to the Editor

True Aneurysm of the Left Ventricle: An Unusual Location
Feyza Aksu, Nurşen Keleş, Serkan Bulur, Mustafa Çalışkan

Department of Cardiology, İstanbul Medeniyet University Göztepe Training and Research Hospital, İstanbul, Turkey

Dear Editor,

Ventricular aneurysms mainly occur as a result of transmural myocardial infarction. In contrast to true aneurysms, which 
always contain myocardial elements in their walls, the walls of false aneurysms are composed of organized hematoma 
and pericardium. Therefore, false aneurysms are highly likely to rupture, and surgical treatment of these lesions is a prior-
ity. Hence, this type of aneurysm should be accurately diagnosed. Differentiation between these two pathologies remains 
difficult. Here we discuss an atypically located true aneurysm diagnosed by magnetic resonance imaging (MRI).

A 67-year-old male had unexplained sinus tachycardia. He was asymptomatic. He had no an acute coronary event and 
chronic diseases other than diabetes mellitus. The consent of the patient was taken for all medical interventions and 
scientific studies. The electrocardiogram showed inverted T waves with abnormal Q waves in leads III and aVF; sinus 
tachycardia was detected. Transthoracic echocardiographic examinations showed the presence of an akinetic cavity 
connected to the inferior wall that communicated freely with the left ventriculum—a preserved global left ventricular sys-
tolic function. In the parasternal short-axis view, the cavity had a narrow neck, but in the apical view, it had a broad neck 
(Figure 1). While the anteromedial wall of the pouch can be selected in the akinetic myocardium, it was not distinguished 
thrombus or myocardial tissue in the posterolateral wall. Therefore, cardiac MRI was performed to identify the thrombus 
or myocardial tissue (Figure 2). A true aneurysm (38×40 mm) was detected in MRI. The aneurysm started in the inferior 
atrioventricular junction of the left ventricle and connected to the left ventricle with a 30-mm mouth. While the thickness 
of the aneurysm wall was 7 mm in the anterior region, it was 4.6 mm the posterior region, and there was no significant 
thrombus within it. Blood flowed from the aneurysm into the left ventricle during diastole and from the left ventricle into 
the aneurysm during systole.
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FIGURE 1. Parasternal short-axis view shows a large echo-
free space behind the inferior wall that communicates with 
the left ventricle through a narrow neck

FIGURE 2. MRI shows a large aneurysm containing some 
myocardial elements in its wall
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False aneurysms have been typically reported at the posteri-
or–inferobasal region. True aneurysms are more frequently lo-
calized in the anterior or apical region; only about 3% of true 
aneurysms are located at the posterolateral or diaphragmatic 
surface (1). True aneurysms do not tend to rupture at the chron-
ic stage. Hence, accurate diagnosis and differentiation of the 
two entities have important clinical implications. The distinction 
between a thin mural thrombus and the myocardium may be 
difficult using both transthoracic and transesophageal echo-
cardiography (2). Cardiac MRI is the most sensitive and specific 
investigation method used to identify and assess these aneu-
rysms preoperatively (2).
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Letter to the Editor

Endobronchial Metastasis of Gastric Adenocarcinoma
Levent Özdemir1, Burcu Özdemir2, Yalçın Polat3

1Department of Chest Disease,  Dörtyol State Hospital,  Hatay, Turkey
2Department of Chest Disease,  İskenderun State Hospital, Hatay, Turkey
3Department of Pathology, Maltepe University School of Medicine, İstanbul, Turkey

Dear Editor,

Endobronchial metastasis is rarely seen during the course of extrapulmonary malignant disease. Endobronchial metastases are 
frequently seen in breast, colon, and renal adenocarcinomas. They are less frequently seen in bladder, skin, thyroid, and pancreatic 
tumors; ovarian, testicular, and uterine melanomas; and various sarcomas. Pulmonary involvement of stomach cancer is commonly 
seen as lymphangitis carcinomatosis, pleural effusion, and solitary pulmonary nodule. Its endobronchial metastasis is rarely seen (1).

A 41-year-old male patient presented with complaints of cough, shortness of breath, and wheezing. In anamnesis, he had 
an operation and received treatments of chemotherapy and radiotherapy 2 years earlier due to gastric adenocarcinoma. 
In tomography, a nodular formation of 2 cm that extended from the left lower lobe superior to the basal segment was de-
tected in the patient (Figure 1, 2). In bronchoscopy, mucosal irregularity and hyperemia existed at the entrance superiyor of 
the left lower lobe. In immunohistochemical staining of a mucosal biopsy, tumor cells stained positive for carcinoembryon-
ic antigen (CEA) and cytoceratin 7 (CK7) and no staining with tyroid  transcription foctor-1 (TTF1), cluster of diferantiation 
20 (CD20), caudal-type homeobox 2 (CDX2), or NAPSIN A was detected. Our case was evaluated in keeping with adeno-
carcinoma metastasis in light of the morphology, clinical history, and immunohistochemical staining (Figure 3).
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FIGURE 1. Tomography of the medi-
astinum

FIGURE 2. Tomography of the paren-
chyma FIGURE 3. Mucosal biopsy
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